Abstract: Using a dataset of 126,591 service firms in 17 European emerging economies, this paper aims to estimate firm survivability in the years 2007-2015 and examine its determinants. We found that 31.3%, or 39,557 firms, failed during the observation period. At the same time, however, the failure risk greatly differed among regions, perhaps due to the remarkable gap in the progress of economic and political reforms. Moreover, the results of survival analysis revealed that large shareholding, labor productivity, and firm age played strong roles in preventing business failure beyond differences in regions and sectors.
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Introduction
Emerging economies in Central and Eastern Europe (CEE) and the former Soviet Union (FSU) were profoundly challenged by a wave of crises, starting from the global financial shock in 2008, followed by the EU sovereign debt crisis and the military conflict in Ukraine. By virtue of several attempts made in recent years, we are now revealing the magnitude of the European crises in these economies (Wise et al., 2015; Brada and Wachtel, 2016; Havlik and Iwasaki, 2017) . However, evidence regarding the service industry is scarce, although the sector has the largest employment in the region and, thus, is crucial for the stability of the national economy.
In this article, using a hand-crafted dataset of 126,591 non-financial service firms in 17 European emerging economies, we will first trace their survival during the period of 2007-2015 and, then , examine the determinants of survivability. For the latter aim, we will estimate a Cox proportional hazards model, paying a special attention to ownership structure, financial soundness, productivity, solvency, firm size, and age that are repeatedly verified as having roles preventing management failure in the literature (Manjón-Antolín and Arauzo-Carod, 2008; Alfano and Chen, 2012; Varum and Rocha, 2012; Dai et al., 2016) . In the survival analysis, we will also examine the possible impact of a country's progress in economic and political reforms, taking into account the premature state of emerging economies. We expect the findings in this paper to contribute to the limited literature on the impact of European crisis shocks on emerging markets.
Data and methodology
We use data from Bureau van Dijk's Orbis database. Based on its 2006/07 and 2015/16 archives, we identified non-financial service companies that satisfied the following two conditions: first, they were actually operating at the end of 2006 in 17 European emerging economies; second, their survival status was traceable until the end of 2015. In this regard, we classify failed firms as those being liquidated, bankrupt, and/or dissolved. Companies in the category of mergers/acquisitions are not considered as failed based on the argument of Lanine and Vander Vennet (2007) . Bailed-out firms were excluded from the sample.
As a result, we confirmed that a total of 126,591 companies met the above conditions. In addition to survival status, we also collected from the Orbis database a series of firm-level covariates that enabled us to examine the determinants of survival for 84,772 of the above 2 126,591 firms in addition to two covariates related to progress in economic and political reforms provided by the European Bank for Reconstruction and Development (EBRD) and the Freedom House. The covariates used in our empirical analysis are exhibited in and by sector according to the NACE Rev. 2 industrial classification.
Next, we will perform a survival analysis of a total of 84,772 service firms, employing a semi-parametric Cox proportional hazards model, in which the effect of a covariate upon the hazard rate is supposed to be proportional throughout the observation period. In the Cox model, the form of the hazard function is assumed in the following way:
where , , , ⋯ , are covariates associated with the ith observation; and , , , ⋯ , are their respective parameters to be estimated. In this model, the baseline hazard depends only on time t, while covariates enter the model linearly.
The above equation is estimated through the maximum likelihood method by taking the logarithms of both sides and transforming the equation into the following linear model:
To deal with the right censoring, we adopt the Breslow approximation. Every parameter estimate β reported in this paper is a hazard ratio. The impact of endogeneity on our results is minimized as our data and estimation approach satisfy restrictions specified by Liu (2012) . The log-rank test for equality of survivor functions for the four country groups strongly rejects the null hypothesis (χ 2 =4131.51, p=0.000) and, hence, backs up the above findings.
Estimation of firm survivability
To sum up, the above results imply that transformation to a democratic and marketoriented system strongly affected the destiny of service firms in the former socialist emerging economies.
According to Table 2 and Panel (c) in Figure 1 , there are certain differences in the survivability of service firms depending on the sectors they belong to: The exit rate 
Results of survival analysis
The overall picture is presented in Table 3 , where in the first three columns we report the aggregate results across all 17 countries and then contrast them with specific outcomes by country groups. In Table 4 , we show results across NACE-defined sectors. On the whole, a high value of Harrell's C-statistic indicates sufficient explanatory power of the fitted models reported in these tables.
Ownership structure plays an important role with respect to the survival rate, in that large shareholding is the single most important exit-preventive factor ( Table 3 ) with its impact well leveled across sectors ( Table 4) . Its impact is the strongest among firms from Eastern Europe, as the coefficient (0.1975) is way below the threshold of 1.0; in other groups, the effect is comparable. This finding underlines the significance of the extent of control that large shareholding represents: through management and the supervisory board, majority ownership facilitates more direct executive control of the company, which translates into its efficiency (Hanousek et al., 2015) , especially in owner-controlled firms (Durand and Vargas, 2003 this finding reflects similar results in the literature (Varum and Rocha, 2012) . The age of a firm mildly improves its survival chances (Table 3) irrespective of the sector (Table 4) .
Age brings stability, but since the coefficients of its squared term equal one, it seems not to matter how old a firm gets.
As a robustness check, we estimated alternative parametric survival models and found that their estimates are quite similar to those of the Cox model (see Appendix).
Conclusions
Employing firm-level data from 17 European emerging economies, we found that 39,557, or 31.3%, of 126,591 service firms had a failure of management during the period of 2007-2015, suggesting a strong blow caused by recent financial and political crises in the CEE and FSU regions. However, the magnitude of the crises greatly differed among regions, perhaps due to the remarkable gap in the progress of economic and political transformation. Furthermore, the results of survival analysis revealed that large shareholding, labor productivity, and firm age significantly impacted firm survival beyond the difference in regions and sectors. These findings provide specific insights into the consequences of the European crises in emerging economies. b Computed using the following formula: (profit before tax/total assets) × 100 c Computed using the following formula: (shareholder funds/total assets) × 100 e Computed by 7 minus the value of the original index, which ranges from 1.00 (best) to 7.00 (worst) Log-rank test for equality of survivor functions: χ 2 =4131.51, p =0.000
(c) Sector (NACE Rev. 2 section) -Section G (solid); Section H (dashes); Section I (dots); Section J (tight dots); Section L (long dashes); Section M (short dashes); Sections N -S (long dashes and dots)
Log-rank test for equality of survivor functions: χ 2 =1223.63, p =0.000
Note : The industrial classification in Panel (c) corresponds with the sectoral breakdown in Table 2 . Source : Authors' estimations 
